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Pedepar:

1. luceprarifina po6oTa rnmpucBsYeHa po3pooili Ta BIPOBAIKEHHIO HEMTapAMETPUYHUX aJITOPUTMIB O6POOKU
JloKalifHoi iHpopmalii B 3a7a4ax NUCTaHLiMHOrO 30HIYBaHHS aTMocdepy, 30KpeMa IJ1s1 paflioTEXHIYHUX CUCTEM,
110 BUKOPUCTOBYIOTb MIMPOKOCMYTOBi BUNAIKOBI CUTHA/IN. AKTYaJIbHICTh TEMU JOCJIiI)KEHHS 3yMOBJIEHA
HEeOOXiIHICTIO MiJBUILEHHS TOYHOCTI Ta HAJITHOCTi BUMipIOBaHb METEOPOJIOTIYHUX TTapAMETPIB, BKJIMBUX [1JIs1
3a0e3nevyeHHs 6e3eKy I10JIbOTiB, IPOrHO3YBaHHSI I1I0r0JH, €KOJIOTIYHOIO MOHITOPUHTY Ta iHIIKX ranyseil. Po6oTa
BKJIIOYA€E aHaJli3 iCHYyIOUMX METOZiB NMUCTAHLIMHOrO 30HAYBaHHS aTMOC(epH 3 aKLIEeHTOM Ha BUKOPUCTaHHS
IIMPOKOCMYTOBUX BUNIAQAKOBUX CUTHAJIIB. B guceprauii 4oCIiIKy0TbCsl IapaMeTPpUYHi Ta HeMapaMeTPUYHi
aJITOPUTMU BUSIBJIEHHSI CUTHAJIIB, iX MOJIEJi Ta 0COBIUBOCTI. 3arTpOMTOHOBAHO HOBI METOIX OOPOOKU CUTHAJIIB, IO
0a3yI0TbCs Ha SII€PHUX OIliHKaX iHTerpanbHoi QyHKIil po3nozisy HIMOBIpHOCTI Ta XapaKTepUCTUYHOI (PyHKILi], a
TaKOXX Ha KOHLEMNLii KOIyJI IJ1s1 aHajli3y 6araToBUMipHUX PO3M0AiniB. OCHOBHOIO METOI0 POOOTH € PO3pOOKa
aJITOPUTMIB, IO JO3BOJISIOTh MiABUIINATY €(PEKTUBHICTD i TOUHICTb BUSIBJIEHHS Ta BUMiPIOBAaHHS CUTHAJIIB B yMOBAxX

anpiopHOi HEBM3HAYEHOCTI Ta MEPELIKO] 3 HEBIIOMUMU XapaKTEPUCTUKAMU. BUKOPUCTaHHS LJUX aJTOPUTMIB



I03BOJIsIE OTPUMYBATH OiJIbI TOUHI JaHi PO CKJIaJ, Ta CTaH aTMocdepy, 110 € KpUTUYHO BAKIMBUM J1JIS1 Pi3HUX
3aCTOCYBaHb, BiJy METE€OPOJIOTI] 10 YIIPaBIIiHHS MOBITPSIHUM pyXxoM. EkcrieprMeHTaslbHa YaCTHHA POOOTH BKIIIOYA€E
PO3pOOKY Ta BUITPOOYBAHHS €KCIIEPUMEHTAIbHUX 3Pa3KiB JIOKATOPIB, 1110 BUKOPUCTOBYIOTh IIMPOKOCMYTOBI
BUIIAJIKOBi CUTHAJIY, Ta IX alpo0allilo Ha peaJbHUX JaHUX. Pe3ysbTaTy JOCiIKeHb [10Ka3aln BUCOKY e(PEeKTUBHICTb
3aIIPOIIOHOBAaHMX METOJIB /1711 BUMipIOBaHHS MIBUAKOCTI BiTPy, BUSBJIEHHS Oy Ta iHIINX aTMOCHEPHUX SIBUILL.
[IpakTrYHEe 3HAYEHHS OJlE€P>KaHUX PE3YJIbTATIB MOJIArae y MOXKJIMBOCTI ITOKPAIEHHS TOYHOCTI BUMIPIOBaHb
METEOPOJIOTIYHUX [1aPAMETPIB, MiJIBULIEHHS €(PEKTUBHOCTI CUCTEM IUCTAHLIMHOTO 30HyBaHHSI, & TAKOX Y
PO3BUTKY METO/1iB OGPOOKY CUTHAJIIB [J151 CKIAHUX YMOB. PO3p06ieHi anroputmMu MOXKYTh 3HAWUTH 3aCTOCYBaHHS Y
BiliCbKOBHX CUCTEMax, CUCTEMAaX [IPOTHO3YBaHHS [TOTO/IU Ta €KOJIOTIYHOTO MOHITOPHUHTY, 3a0€311e4yI0Yl BUCOKY

TOYHICTb i HaZlifHICTh OOPOOKU NAHUX.

2. This dissertation is dedicated to the development and implementation of nonparametric algorithms for
processing locational information in atmospheric remote sensing tasks, particularly for radar systems using
wideband random signals. The relevance of the study is driven by the need to improve the accuracy and reliability
of meteorological measurements, which are crucial for flight safety, weather forecasting, environmental
monitoring, and other fields. The work includes an analysis of existing methods of atmospheric remote sensing,
such as radars, lidars, sodars, and satellite systems, with a focus on the use of wideband random signals. The
dissertation investigates parametric and nonparametric signal detection algorithms, their models, and features.
New signal processing methods are proposed based on kernel estimates of the integral probability distribution
function and characteristic function, as well as on the concept of copulas for analyzing multivariate distributions.
The main goal of the work is to develop algorithms that enhance the efficiency and accuracy of signal detection
and measurement under conditions of a priori uncertainty and interference with unknown characteristics. The use
of these algorithms allows for more precise data on the composition and state of the atmosphere, which is
critically important for various applications, from meteorology to air traffic management. The experimental part of
the work includes the development and testing of experimental locator prototypes using wideband random
signals, and their validation on real data. The research results demonstrated the high efficiency of the proposed
methods for measuring wind speed, detecting rain, and other atmospheric phenomena. The practical significance
of the obtained results lies in the potential to improve the accuracy of meteorological measurements, enhance the
efficiency of remote sensing systems, and advance signal processing methods for complex conditions. The
developed algorithms can be applied in military systems, weather forecasting systems, and environmental
monitoring, providing high precision and reliability of data processing.
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